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Last Lecture 
Power Impulse Center of Mass 

Today 
Simple Harmonic Motion 

Important Concepts 
The physics of the motion is in the mass and spring 
constant which determine the period of each oscillation. 

The amplitude does not affect the period. 

Energy oscillates between Kinetic and Potential. 
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Important Rem nders 

Pset # 8 due tomorrow. 

Prob em So ng sess on n c ass tomorrow. 

Master ngPhys cs due next Monday. 
NOTE: Class grading guidelines clearly allow discussion 
of MasterPhysics problems but also clearly prohibit 
directly working together or copying the answers of others. 

No Pset due next week. 

No forma tutor ng sess ons next week. 
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Center of Mass Ve oc ty 

Def on: 

Connect on to momentum: 

So, f momentum s conserved, the ve oc ty of the 
center of mass s constant. 
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mp e Harmon c Mot on - I 

Start w th Force equat on: 

Def ne x ax s a ong d rect on spr ng s stretched and 
put x=0 at the po nt the spr ng unstretched

So, what s the so ut on to the d fferent equat on? 
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mp e Harmon c Mot on - II 

The answer s s ne and or cos ne funct on w th three 
mathemat ca y equ va ent ways to wr te t: 

In a cases, , and are constants determ ned 
by the cond ons. 

s g ven by the phys cs: 
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mp e Harmon c Mot on - III 

Connect ons to the phys ca mot on: 
is the amplitude, the maximum displacement from zero 

is an arbitrary constant that depends only on when you 
define t=0, no rea connection to the nature of the motion 

is angular frequency in radians per second: 
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Ve oc ty Acce erat on n SHM 

Also sine cosine functions: 

Note that: 
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Energy n SHM 

Spr ng PE: 

net c energy: 

Tota
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